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We have isolated the gene encoding the Schwann cell glycoprotein P0, the major structural protein of
the peripheral myelin sheath. In rats and mice, this gene is split into six exons distributed over 7 kb of
DNA. The segregation of these exons is consistent with the functional segregation of the P0 protein into
extracellular, membrane-spanning, and cytoplasmic domains. We find that the P0 extracellular domain
is similar in structure to a single immunoglobulin variable region domain. In contrast to prototypical
immunoglobulin domains, however, this P0 domain is encoded by two exons, the partitioning of which
provides genetic evidence for the evolution of immunoglobulin-related domains from an ancestral
half-domain. We also describe procedures for transfection of cultures of nontransformed rat Schwann
cells and use these procedures to show that the Schwann cell-specific expression of the P0 gene is
controlled by cis-acting elements localized upstream of exon 1.
Neuron
ReflectionsThe first manuscript that I submitted as a newly minted assistant
professor at the Salk Institute in late 1987 was also among the
first papers accepted for publication in Volume 1 Number 1 of
Neuron. (It was the second manuscript submitted to the jour-
nal—number 002.) As for all new journals, therewas considerable
uncertainty and discussion at the time among neuroscientists
about the advisability of submitting any paper, let alone an impor-
tant one, to an unknown and untested enterprise. The founding
editorial roles played by the capable crew at UCSF—Jim Hud-
speth, who I knew frommy time as a graduate student at Caltech;
Zach Hall, with whom my graduate advisor had done a postdoc;
and LouReichardt, who I also knewwell—suggested thatNeuron
would be in good hands. This, together with its association with
Cell, a journal that even then everyone wanted to publish in,
suggested to me that it was worth a shot.
The paper that we (Elise Lamar, John Patterson, and myself)
published described the isolation and analysis of the gene
encoding peripheral myelin protein zero (MPZ or P0). P0 is the
major structural protein of peripheral nervous systemmyelin, ac-
counting for >50% of the protein in the peripheral myelin sheath.
It acts as a hydrophobic homophilic adhesion protein to hold the
apposed extracellular surfaces of myelin lamellae together. Its
expression in Schwann cells is both robust and remarkably cell
specific: these neural crest derivatives are the only cells that ex-
press the protein (CNS myelin uses something different), and
high-level expression of P0 is tightly tied to end-stage Schwann
cell differentiation and the elaboration of myelin.
Our 1988 Neuron paper addressed both of these features of
P0 expression and function. We described how the extracellular
domain of the protein consisted of a single immunoglobulin
(Ig)-related domain, how this Ig domain might bind homophili-
cally to mediate membrane adhesion, and how the domain was
encoded by two exons, which was of particular interest to the
evolution of Ig domains from ancestral split domains. We also
described procedures for the transfection of purified Schwanncell cultures and used these methods to show that Schwann
cell-specific expression of the P0 gene is controlled by cis-acting
elements localized within 1 kb upstream of its first exon. At the
time, this was among the first characterizations of a neural-
specific transcriptional control region.
These 1988 findings have driven a large body of subsequent
work, some by our own group, but most by others. Knowledge
of the Ig-related configuration and action of the P0 extracellular
domain prefigured important aspects of the analysis of P0mouse
knockouts, of the X-ray crystal structure of the domain, and of
the >100 mutations in the humanMPZ gene that are now known
to underlie multiple forms of Charcot-Marie-Tooth disease and
other inherited peripheral neuropathies. The P0 regulatory region
has been used to drive Schwann cell-specific transgene expres-
sion in a wide variety of transgenic mouse lines, allowing for
studies of the function of connexins, ion channels, and cytoskel-
etal proteins, among others, specifically in the context of periph-
eral nerve, as well as for the ablation, using diphtheria toxin A
chain, of the entire myelinating Schwann cell population. Most
recently, P0-Cre lines have been developed in which the P0 reg-
ulatory region is exploited to drive Cre recombinase expression
and used to achieve Schwann cell-specific gene ablation in
mice carrying floxed conditional knockout alleles.
So this paper has stood the test of time—with respect to both
the current science it reported and the new science it triggered.
The same can be said for all the work published in Neuron’s
first issue. Whatever doubts might have existed about the need
for and viability of this new journal in 1988 have long since van-
ished in the face of the important papers that have continued,
year after year, to appear in its pages.
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